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A CONTROL GROUP 
BOt-AO-MN-XUEKAHG 
C HIGH DOSE OP MPD 
O MC»ERATE DOSE OF MPD 
E LOW DOSE OF MPD 

F PERCENT OF MYOCAf70IAL INf^ARCTtON SIZE (%) 





O 

irS 
o 
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(57) Abstract: The present invention relates to steroidal saponins, the preparation thereof, and the use of the same in prevention of 
cardio- vascular diseases of myocardial infarction or the like. The chemical formula of such steroidal saponins is the following general 
formula (I) or (II). In the invention, such steroidal saponins of formula (I) or (II) can be isolated from traditional Chinese medicines and 
natural products by several methods of isolation, or be obtained by synthesis and semi-synthesis. The oral or non-oral formulations can 
be formulated by conventional methods using single compound or the mixmre of such compounds in the different proportion. Such 
formulations can be used for prevention of many cardio-vascular diseases of myocardial infarction, coronary heart disease, angina 
pectoris, arrhythmia, myocardial ischemia, hypertension, hyperlipidemia and blood viscous or the like. In the general formula (I) or (II), 
Ri=B-D-glucose; R2- linear sugar chain or branched sugar chain; Ry=H or CH3. 
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(57)«il 

Mm^M^^^'C^^jtw^m^ 31^ ( I) , (II) Ri=^--D-mmW; r2= 

R3= H sic CH3 o 
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MethylprotodioscinCflflS^ MPD, 
't'5:^:^¥SJI^^-%lS^)-^ Pseudoprotodioscin(1tif4^ PPD, ^X^^^^M 

mm 2000 ^mm^mmmmmm (tlo ^mm^^\himmn\h-mMmm 

[IJ ^/6m, MjEM. MM-^I/S^- 1994. 3(13): 210003 2002. 4 , 

[2] ^:^Am^mamM (2000 m> 

[3] mw> ^nmm^^mmmmmi^m^ mmmm:k^m±i&:t. 1998) 

[4] m^, isM-AM-mmM^PMrnmrntfi-m^ mmmm^^m±i^jt, 2002) 

[5] pmm, mm> mMwm^miff-MfBSfj^mm^MMmmBwn mmmm^^m±r^x. 2002) 

[6] Hu, k. , Dong, A. J., Yao, X. S. , Et al. , Antineoplastic Angents II. Four Furostanol 
Glycosides from Rhizomes of Dioscorea collettii var. hypoglauca, Planta Med. , 1997, 63, 161-165 
[7] Hu, k. , Dong, A. J. , Yao, X. S. , Et al. , A Furostanol Glycoside from Dioscorea collettii 

var. hypolauca, Phytochemistry, 1997, 44(7), 1339-1342 
[8] Hu, k. , Yao, X. S. , Methyl protograci 11 in (NSC-698792) : the spectrum of cytotoxicty against 

60 human cancer cell lines in the Na tional Cancer Institute ' s anticancer drug screen panel, 

Anti-Cancer Drugs, 2001, 12(6), 541-547 



iK ^ 
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[9] Liu, K K , Kobayshi, H, Qu, G. X , Yao, X S, A new furostanol saponin from Dioscorea 

futshauensis. Chin. Chem. Lett., 2002, 13(3), 241-244. 
[10] Maosheng Cheng, Qianli Wang, Quan Tian, Hongyan Song, Yongxiang Liu, Qiang Li, Xin Xu, 

Hongdong Miao, XinshengYao, and Zhen Yang. Total Synthesis of Methyl Protodioscin: A Potent 

Agent with Anti-tumor Activity. J. Org. Chem. 




a-L-|i,^||> p-D-^?Lil. a-D-^^LH. p-D-'H'MII. a-D-^^H. 
P-D-H$4je^. ^-Xi-nm^^^ P-D-^KIS. a-D-^KH^ P-D-^^. a-D-;^^. 

ii^2, 6---^«.iio 

R3= H CHa 

( I ) &<J^#-%lS^^>fl:-^tfMethylprotodioscin(MPD):&||&?^^ll^|Jl 

Ri= p-D-glucose 

ry .a-L-Rha 

y 

R2= P-D-glucoseC^^ 

4^a-L-Rha 
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R3= OCH3 

(II) a^J^^^-^f^l^'f'h^^Pseudoprotodioscin (PPD) 
Ri= p-D-glucose 



j^mi:xRitmmM^'tmmmmmmmmo ^^mm, mpd> ppd, i^^m# 



m 3 ^:^:^m mpd Mit^tmmmnmmmm; 

m 4 ^:;^Rm^^mKitM'^^M^ikm^ (N-sT) mim ot^s^m^ 



m5 ^:ifi&M^^mKitMB'C.-m^!kmm cs-sd oc^'^m^ 
m 8 y^^Rm MPD m^^m.w.mmm'^^\to 



,a-L-Rha 




wo 2005/095438 PCT/CN2005/000364 

Methylprotodioscin(MPD) >Pseudoprotodioscin(PPD) 

(I) m (II) m^m^^mt^mt^n''-'\ ^^^^^v^^^r^ 
M^t-skM^^^^^ MPD & ppD mf^^^'W^it^f^^o ^m$mM:^\:^^skmm^ 

1: ^#-^=i'll^'^trMethylProtodioscin(MPD)fi<I^^^^ 

MMMMU^WMMW. (Discorea nipponica) fitlffWi^ 70 kg, m 

M)^^mm 10%. 50%^ 95%z.^Mc 5o%z.m^m,^mR^m]^, nm.mm 

ttMDf (200-300 @), i^m.'i^-^m-yK (8: 2.5: 0.01) S¥^^>S«, 

mBtmm&m^. ^^^^ 46'^5o pmw,mm^^mfm^^unmit^m 

MPD (192. 6g)o 



2: mi^^'WMit^^ Pseudoprotodioscin(PPD) ^^M^M 

4 
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MMMM^^WMMM (Discoreafutschauensis) fi^J^g^ 3 kg, ffi 75% 

umiM-wm-7K (8: 2: 0.1) m^mu&mm. m.m.mmmm^, ^^m^ 

S'^l?, ODS ftMff , l^¥^-7jC (1: 1; 65: 35; 80: 20) ^^M, ij^ 

m 65%^mmmn^i^, ^ rp-is m^mm^i^aim^m) , 40 ^it^^m 

mfitJ-feifll*, Pseudoprotodioscin (lOOmg)o 

l^ 2 ff'M^-^l'l^tti-^tl MethylProtodioscin (MPD) m 
Pseudoprotodioscin(PPD) fitl3ffi4t^ifc: 

^IS-^i^ Methyl Protodioscin(MPD) : Q-fel^^, mp230-233*'C (dec) , 
[ a ]^^D-88. 7° (c:0.80 pyridine) » Liebermann-Burchard^ Molish^P 
Ehrlich^i^i:|jSrottom7jcA¥^m^Wfni,^ltoIRmax: 3400-3450 (OH), 
2950, 1380, 1040 (glycosylC-Q) c FAB-MS: 1085 (M+Na)M 062 (M+H)*' 1031 (M 
+H - CHsOH) \ 869 (M+H-CH3OH - Glc) \ 723 (M+H-CH3OH - Glc-Rha) \ 577 (MH- 
H-CH3OH - Glc-Rha X 2) \ 415 (M+H-CH3OH - Glc X 2-Rha X 2) *, 397 (MH- 
H-CH3OH-H2O - Glc X 2-Rha X 2) ^ 'H-NMR (C5D5N) 6 : 0. 87 (3H, s , CH3-I8) , 0. 98 
(3H, d, CH3-27), 1. 08(3H, s, CH3-I9), 1.03 (3H, d, CH3-2I), 
1 . 26 (3H, d, J=6. 2Hz) , 1 . 28 (3H, d, J=6. 2Hz) o ''C-NMR WiM 2. 

it:.'^%Pseudoprotodioscin(PPD): ^-fe^^, mp 174-1 76 °C (dec) , [a]^^ 
D-64. 1° (c:0. 003pyridine) o Liebermann-Burchard> Molish |0 Ehrlich B, 

m^MM^^m^m^i^'^mmmn.^momaax: 3420 (oh), 294o(ch), 1645, 

1450, 1375, 1335, 1225, 1115, 1070, 1045, 920, 890„ 
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ESI-MS : 1053 (M+Na) \ 1029 (M-H) 883 (M-H - 146) 737 (M-H-146 X 2) ~o 
'H-NMRCCsDsN) 6:0. 72(3H, s,CH3-18), 1.01 (3H, d, J= 
6. 6Hz, CH3-27) , 1. 05 (3H, s, CH3-I9) , 1. 63 (3H, s, 

CH3-2I) , 1. 62 (3H, d, J=6. OHz) , 1. 76 (3H, d, J=6. 3Hz) , 4. 83 (IH, d, J=7. 5Hz) , 4. 
94 (IH, d, J=6. 6Hz) , 5. 32 (IH, brs, H-6) , 5. 85 (IH, s) , 6. 39 (IH, s) o ''C-MR 

^ 1 Pseudoprotodioscin (PPD) ^ ''C-NMR WcM (C5D5N) 



No. 


Aglycone moiety 


No. 


Sugajf in* 


1 


38. 0 


Glc (inner) 




2 


30. 7 


1 


100. 8 


3 


78. 5 


2 


79. 0 


4 


39. 5 


3 


77. 5 


5 


141. 3 


4 


79. 1 


6 


122. 3 


5 


78. 3 


7 


32. 9 


6 


62. 8 


8 


32. 0 


Rha(l~2) 




9 


50.8 


1 


102. 5 


10 


37. 6 


9 


1 0. u 


11 


21.8 


3 


73. 3 


12 


40. 1 


4 


74.6 


13 


43.9 


5 


70.0 


14 


55.4 


6 


19.1 


15 


35.0 


Rha(l-4) 




16 


85.0 


1 


103.4 


17 


65.0 


2 


73. 0 


18 


14.6 


3 


73.3 


19 


19.9 


4 


74.4 


20 


104. 1 


5 


70.9 


21 


12. 3 


6 


19.0 


22 


152.9 


Glc (-26) 




23 


34.0 


1 


105.4 


24 


24.2 


2 


75.7 


25 


32.0 


3 


79. 1 


26 


75.5 


4 


72.2 


27 


17.9 


5 


78. 5 






6 


63.4 



" Recorded on a Bruker-300 (75 MHz for "C) NMR spectrometer. 
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m2 MPDfifJ 




(C5D5N) 




Aglycone moiety 




S^ncTpiT mm' i^'fv" 


Position 




Position 




1 


37.2 


Glc (inner) 




2 


30.2 


1 


100. 3 


3 


78,2 


2 


78. 0 


4 


39.0 


3 


78. 2 


5 


140.9 


4 


78. 7 


6 


121.9 


5 


77. 0 


7 


32.2 


6 


61. 4 


8 


31.7 


Rha(1^2) 




9 


50.4 


1 


102. 1 


10 


37.6 


2 


72. 6 


11 


21. 1 


3 


72. 8 


12 


40. 5 


4 


74. 2 


13 


40.8 


5 


69.6 


14 


56.6 


6 


18.6 


15 


32.4 


Rha(1^4) 




16 


81.4 


1 


103.0 


17 


64.2 


2 


72. 6 


18 


16. 3 


3 


72.9 


19 


19.5 


4 


74.0 


20 


40.8 


5 


70. 5 


21 


16.3 


6 


18. 7 


22 


112.7 


26-0-Glc 




23 


30.9 


1 


105. 0 


24 


28.2 


2 


75.3 


25 


34. 3 


3 


78.6 


26 


75.3 


4 


71.8 


27 


17.2 


5 


78.7 


22-O-CH3 


47,3 


6 


63.0 



"Recorded on a Bruker-500 (125 MHz for ^'C) NMR spectrometer. 
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^liiSI: MPD ^OJUl^* 

MPD ja-^f=^#-#4t^^, :$^mMLMm\ MPD M^m^i'lt^tmUM^ff^R 

1 ^mun 

1. 1 m^^m 

wistar;^^, mn> (2oo±20g), Mt:^-^mm^^^^^^ru 

^ LMm^^ (2000) moio-§-]o 

UMf^^m^itQR, #S (15.05±0.80kg), itiiitM, i^k^rUffiT^iJ 

mm^m^m.rmm c^^i^^ (2000 moio-^]o 

1. 2 m^^^m 

MPD: m\\^^^^^mmm%^^mmjr^^±n^o 
o.9%uitm^i^mm'. ihrnmnm^^^^m^^ni^^, m^-. 0302086120 
i«^c>i&Ljt: mmMmmmm^w^^u^, m^-. 02080960 
^mrn^u^)^: ^mmmmm^w^^n^, n^-. ooosooso 

9711200 

1. 3 ^^ix^ 

%5iMit (MF-i 100 M, 0;*:5fe*); JE:^j^t^^(MPu-o.5A); mmx^^ 

(AP-601G); m^:il(ED-601G) ; JfiL^ttJC (AVL912 ^±)o ^mWB^mm 

m^^^M^, MPIAS-500M0 
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2. 1 ^Mmmmmmmm^^ 

3%j^^bm¥^^ imi/kg n:)tmm, jfm, mm^t^m. iwt^'^m. tm^t^ 

2.2 ^m. 

2.2.1 mmMtm 20 R±u.mMi^y^mmMmM cmmm^m^m^TK 

3ml/kg) m MPD m. (40mg /kg), 10 Mo 

2.2.2 MK^mm 50 R±umm^i^mmMmm, cmmm^^m&TK 

3ml/kg), «^l>jfiLj^m(«S^I§ 40mg/kg), MPD MMMm. (M^J^Cftlt 
80mg/kg). ^mmm. (40mg/kg). imm^K (20mg/kg) 5^1, ^iaiOMo 

jtm^jjjjg 30 uj^, 24 /jnh^b^^^^, %mm^o 

i^)?>fM^i (.^m^^m.^'&Mm o. smg/kg), mpd mmm^ 20mg/kg) h 

^1, ^&2Mo idl^ttr. ^I^gp^!l^n|§;g 5. 15. 30. eo. 120. isomin, n-st. 

2 -ST, M>l;it#Ji:^^^JicjfiL«^»l^^^il^;g?aH#migo 

2. 3 ^iflj^tg: 

>C*^^hJl * m : N-ST 2 -ST &tJ^4i: 
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2. 4 ^Th^^a 

^ffi spssio. 0 «f ^if is:^i^x±5z?^^„ 
3 m^L^^ 

3.1 lg^^MPD;^;^^i|>Jin.^^^^a6«Jj^n|^ 

$n^i> mMMmm^tm^mmmTk^Ci'^m 41. 20+12.25 (%), 

^0j3tm^?tl; MPD^^Il^|;l@m^ai&>ll^^6tI33.4+8.09 (%), ^mMMMm. 



1 ^^^>c^±^^ii>m^s^afit(Btii«i (x±sD) 





m. 


m »(/kg) 


(%) 


MPD iM. 


10 
10 


3inl 

40mg 


41.20+12. 25 
33.40+8.09** 



-^^MM^fibt;^ ** p<o.oi 



3. 2 SA^^ MPD Mj<m^t>'mm&mmmm 

^Bj3tm^?^J; itk:^'C»^JfiLj^^l^l>m=^*ISa:)^'I>^6<j27.24+10.24 (%); MPD 
i@.^«IIS^llM/Js ^tIM>^M^Mtk, ift^ijfi^l (30.62 + 9.46%) 

4'^jail(32. 32±6. 92%) WMl^ft^:^, f^^!jMm(37. 89+8. 41%) 



10 



wo 2005/095438 



PCT/CN2005/000364 



mmmmM lo smi 

^^i'bitiLM^R 10 40mg 

MPD mmMM 10 80mg 

MPD >f^J*M 10 40mg 

MPD i^MMm 10 20ing 

^WMMM^\t^ * P<0. 05 ** p<0. 01 

3.3 wDM:Jt^t>'muMm.m^m^ 

tnms.ms m^: mmMmm^MmMmmmMK/^t-m^ e. 45 ± i. os (%) ^ 
UMK/^t^M i6.2i±i.oo(%), MPD m.^L-mmmmmnMK/^Ci'm 2.74+ 

0.33(%). >K^g:^ll^^7.30±0.97(ro), M^ltC^WM^M^o 



3 Mit^c^mmm^m^m^^ ix±sDy 





m Wl 


M*(/kg) 








2 


1ml 


6. 45 + 1.03 


16.21 + 1.00 




2 


0. 5mg 


1.81+0. 79** 


4. 36 + 1. 15** 


MPDia 


2 


20mg 


2. 74+0. 33** 


7. 30 + 0. 97** 



^i: ** P<o. 01 

3. 4 MPD Mit't^^vm^m^^m 



$H®4> 5^: MPD^lXtN-ST6tJ^P|pI-^)(^m^fch^^ja0JS^ibo fMM?^ 

3. 5 MPD nit%mm-A:Bi^t^mM¥M^W'^ 
4 i& 

i^^^^mwBMmMo MPDM^f^^^^^, wk'^^^^^^m-. wv>m 



40. 99 + 6. 64 
27. 24+10. 24** 
30. 62+9. 46** 
32. 32+6. 92* 

37. 89 ±8. 41 
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mMm,mMmMm^im^. ^mmm^^Mmmm^, mmmmr^m^. 



^^t-mMm^m, %^m??DM±WL^i>muM^m^mmo ppd. wdm 

^»=S^maW0JM6ti^ti|«lo ^ife: mpd. ppd Rr^i^/jN^^;^m^»ti^ma 

(P<0.05), MPD B^ifc^ PPDo 

1 m^mm 
1. 1 ^mm^ 

Wistar (170±20g), *4k:^Tt3lf«^^^#ltr$^ 

^ LMm^^ (2000) Soio-^]o 

1. 2 I5^-%T^M 

MPD. PPD: ^Itl^-^^^l^t/W^t^l^^feif^l^iJ^^o 

o.9%mmmMm'. ^tmxnm^Jkm^m^^j^^^^, m-^.- 0302086120 
fliSKMM (N-BT): m^mwc^wmm^m^^^u^^-^, m-^: 

9711200 

1. 3 ^mix^ 

^L^BfTO(SC-3 M, ±?$); ^mW^^mmm^'^^%m. MPIAS-SOO 

Mo 
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2 mm^^ 
2.2 

2. 2. 1 m^—. m 12 K:;^i,^m^^^M)?ifM^M (^M^1IM7X 5ml/kg) 
mPPDm. (^M^S§40mg/5ml/kg)„ ^JL;g^l5 1 24 /jNBifJg>^^^#;, 

2.2.2 (Mfi^^): >l#24K::^^^|n.^^mMXii-M^l (M^S 

5ml/kg). MPD. PPD mmn^m 40mg/5ml/kg) o mi)^^^ 1 24 

2. 3 mm^U'. 

't-mum^m'Mm (n-bt ^-fe^*): ^ii;^^;^, alsp^t^^, 

2. 4 mTi^^m 

spssio. 0 a^f^tM, migl^X±5D^^o 

3 ^i^^m 

3.1 mm-'. ?PD M:km^t^mmmmmmmm 
tn^im^: ^MMmm.'Cs'mw.M^m&^t^^^ 4:2.48+3.88 (%), mm 
PPD ia^l:.^m^s^^ll:^^l>^0tJ 36. 25+7. 20 (%), n^^mmmm 
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m.mbt, mmm^M^ (p<o.o5)o 



1 MPD. SPR^PPPD)(>j-:;'c^^i>mS*ISI16tJ^ni% Cx±sd) 



^ m. 


m m 


^J»(/kg) 


'Mfim^^W't^^'^'mn (%) 




6 


5ml 


42.48 + 3. 88 


PPDM 


6 


40mg 


36. 25 ±7. 20* 



-^;^M)(^mbtl^ * P<0. 05 
3.1 ^^Zl MPD. PPD)^;k:^>|>m®Smffl6^^lll^ iM%^^:> 

2 WfcB, mpd. ppd w^mMM^'MUM^M, 



^2 MPD. PPD)(^:^m«®^mil&tl^n|^ (X±.SD) 







^1) »(/kg) 


^^SBW^^H^'BfK (%) 






9 


5ml 


41,p6±4. 98 


55.6% (5/9) 


MPDifl 


8 


40fflg 


33. 71 ±6. 73** 


0% (0/8) 


ppdM 


7 


40mg 


36. 31 ±1.90* 


14.3% (1/7) 



*P<o.05 **p<o.oi 



MPD PPD ^«^^^||^RX'f£^«|g&ISa^i)^^Js »IM><tMm^M^t4^#; 

> 

MPD B&tt^PPDo 

5: MPD. PPD :^|wifc:h^!l^J.^&^M^^>(^:^Ei^ 

ff^MPD■^ppD-^^)?^il'^i^ll^Jl^.^sfi^1^^^lwlm5^^ 

^^L^E3t^^'l4>i>m®SmM, m^MPD. PPD^-^mbtl'^ffiM)^::^^>C.^ 

mMM^m^^"^^ ^M: MPD. PPD ^ffi^#.M^^ii>Jins^WM^0tj^^o 
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1. 2 m^^^^m 

MPD. ppD: mm^m-^^m^^m%^^\:i'mm^^±:um, mpd+ppd^ 
mmmmtmy^ i : i 
o.9%m^fti^^: ih-MMn^M^mm^^nu^. m.^-. 0302086120 

9711200 
1. 3 

*^B?imm(sc-3 M, ±m), ^mwm^mMmi$.^m%^, mpias-soo 

Mo 

2 mm^m 

2. 1 ^t^mmmmmmmm^m 
2.2 

m 33 H:kmmui^^^m.Mm.m. cmm^m^yK smi/kg) mpd. ppd 
m MPD+ppD m. mn^^ 40mg/5mi/kg)o mi^^^ 1 24 A-^nj^mm 
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2. 3 mmiiBU 

2. 4 ^it^^a 
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tmi. mim^: ^mMm^'Mumi^m^'ts-'^'^ 41.06+1.66 <%>, 

MPD ifii|L^Ul®^ma^>l>^6^ 36.24±3. 74 (%), PPD 
^S|g®^>i:.^^fi<3 36. 31±1.90 (%), kk, WM^tt^:^ 

(P<0. 05), ^"tiXliA MPD+PPD ^Mfo 



1 ppD. yspd ^mM±wtmnMnmmm^ c x+s) 







mm (/kg) 


m&'mm <%) 
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MPDia 
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40mg 


36. 24 ±3. 74* 


ppDia 
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36. 31+ 1. 90* 


MPD+PPD 


9 


40mg 


32. 74 ±4. 90* 
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